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Mylan Pharmaceuticals, Inc.
Attention: Frank R. Sisto
781 Chestnut Ridge Road
P.O. Box 4310

Morgantown, WV 26504-4310

Dear Sir:

This is in reference to your abbreviated new drug application dated June
16, 1995, submitted pursuant to Section 505(j) of the Federal Food, Drug,
and Cosmetic Act, for Triamterene and Hydrochlorothiazide Capsules USP,
37.5 mg/25 mg. g

Reference is also made to your amendments dated February 7 and 16, 1996.

We have completed the review of this abbreviated application and have
concluded that the drug is safe and effective for use as recommended in
the submitted labeling. Accordingly, the application is approved. The
Division of Bioequivalence has determined your Triamterene and
Hydrochlorothiazide Capsules USP, 37.5/25 mg to be bioequivalent and,
therefore, therapeutically equivalent to the listed drug ([Dyazide®
Capsules, 37.5/25 mg of SmithKline Beecham Pharmaceuticals]. Your
dissolution testing should be incorporated into the stability and quality
control program using the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described in this
abbreviated application require an approved supplemental application
before the change may be made. .

Post-marketing reporting requirements for this abbreviated application
are set forth in 21 CFR 314.80-81. The Office of Generic Drugs should be
advised of any change in the marketing status of this drug.

We request that you submit, in duplicate, any proposed advertising or
promotional copy which you intend to use in your initial advertising or
promotional campaigns. Please submit all proposed materials in draft or
mock-up form, not final print. Submit both copies together with a copy
of the proposed or final printed labeling to the Division of Drug
Marketing, Advertising, and Communications (HFD-240). Please do not use
Form FD-2253 (Transmittal of Advertisements and Promotional Labeling for
Drugs for Human Use) for this initial submission.
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sincerely yours,

Roger L. Williams, M.D.

Deputy Center Director for Pharmaceutical
Science

Ooffice of Generic Drugs

center for Drug Evaluation and Research



I

TMHZ:R1

2

DESCRIPTION: Each triamterene and
hydrochiorothiazide capsule for oral
administration contains hydrochiorothi-
azide 25 mg and tnamterene 37.5 mg.
Hydrochiorothiazide is a diuretic/antihy-
pertensive agent and tnamerene is an
antiahuretic agent.

Hydrochiorothiazide is skightly soluble
in water. It is soluble in dilute ammonia,
dilute aquecus sodium hydroside and
dimatiwiformamide. it 15 sparingly sol-
bie in methanol,

Hydrochiorothiazide is 6-chioro-3.4-
dihydro-24{-1,2 4-benzothiadiazine-7-
sutfonamide 1 1-dioude and ds struc-
twral formuta is:
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W 297.75

Molecular Formula: C7HgCINy04

At 50°C, trismterene is pu?ica"y
insoluble in water (less than 0.1%). It is
soluble in formic acid, sparingty soluble
in methaeyethanol and very skightly sok-
bie in aicohol.

Triamterene is 2,4.7-triamino-6-
phenyipteridine and its structural formu-

lais:
HaN. /N Nﬁ/mz
N,

W 25.27
Molecular Formuta: CyoH) (N

Inactive ingredients consist J col-
loidal siticon diomide, croscarmeliose
sodium, geiatin, magnesium stearate,
microcrystaline celiulose, pharmaceuti-
cal glaze, polyethylene ghycol, polysor-
bate 80, propylene ghycol, silicon diex-
ide. sodium bicarbonste, sodium lauryl
sufate, synthetic black iron oxide, tits-
nium dicuide, yetiow iron oxide, D&C
Yehiow #10 Alumaum Lake, FOLC Blue
#1, FD&C Blue #1 Aluminum Lake,
FDAC Biue 82 Aluminum Lake, and
FOLC Rod 840 Aumensim Lake.

Trismterene and Hydrochiorothiazde
Capsules, USP 37.5 mg/25 mg meet
USP Dissoduttion Test |.
CLUMCAL PRARMACOLOGY: The tnam-
ferene and hydrochiorothiande capsule
is a diretic/antitypsrtensive drug prod-
uct that womlanes aatnuret, o ant-
kalturetic effects. Each component com-
plements the action of the other. The hy-
drochiorothviazide component blocks the
reabserption of sodium and chionde
was, and thereby increases the quantry
of sodium traversing the distal tubule
and the voilume of water excreted. A por-
tion of the addrtional sodium presented
10 the distal tubule is exchanged there
for potassivm and hydrogen tons. Wilh
continyed use of hydrochlorothiazide
and depietion of sodium, compensatory
mechanisms tend to increase this ex-
change and may produce excessive loss
of potassium, hydrogen and chioride
ions. Hydrochiorathiande siso decreases
the excretion of caicium and unc acid,
may mcrease the excretion of iodide and
may reduce glomerular filtration rate.
The exact mechanism of the atifyper-
tensive effect of hydrochiorothiazide is

ot known.
The tnamterene component of triam-
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uct that comiunes natrurel:  in L.
fativretic ettects. £ach component com-
plements the action of the other. The hy-
drochiorthiazide component blocks the
resbsorption of sodium and chioride
fons. and thereby increases the quantity
of sodium traversing the distal tubule
and the volume of water excreted. A por-
tion of the additional sodium presented
to the distai tubule is exchanged there
for potassium and hydrogen wons. With
contsnued use of hydrochiorothiazide
and depletion of Sodium, compensatory
mechamsms tend to increase this ex-
change and may produce excessive loss
of potassium, hydrogen and chioride
tons. Hydrochiorotiiazide also decreases
the excretion of calcium and veic acid.
ay increase the excretion of odide and
may reduce glomerular filtration rate.
The exact mechanism af the amtiyper-
tensive etfect of hydrochlorothiazide is
ok known.

The triamterene component of tram-
terene and iydmchiorothiazide capsules
exerts its diuretic etfect on the distal
renat tubule to inhibit the reabsorption
of sodium in exchange for potassium
and hydrogen ions. s natnuretic activi-
ty is limited by the amount of sodium
reaching its site of action. Although it
blocks the increase in this exchange that
15 stimulated by mineralocorticoids
(chiefly akdasterone) it is not a competi-
five antagonist of aldosterone and ds
activity can be demonstrated in adrena-
fectomized rats and patients with
Addison's disease. As 2 result, the dose
of triamterene required is not proportion-
ally relsted to the level ot minesalacorti-
coid activity, but is dictated by the
response of the individual patients, and
the kaliuretic effect of concomitantly
administered drugs. By inhibiting the
distal tubutar exchange mechanism, tn-
amterene maintains of increases the
sadium excretion and reduces the excess
foss of potassium, hydrogen and chio-
nde ions induced by iydrochiorothiazide.
As with hydrochiorothiazide, tnamterene
may reduce glomerular filtration and
renal piasma fiow. Via this mechamsm
it may reduce unc acid excretion al-
though it has no tubular etfect on uric
acid reabsorption or secretion. Triam-
terene does nt atfect calcium excretion.
No predictable antihypertensive effect
has been demonstrated for triamerene.

Duration of diuretic activity and effec-
tive dosage renge of the hydruchioroth-
iszide and triamterene components of
triamterene and fhydrochtorothiazide
capsules are similar. Onset of diwresis
with triamterene and hydrochiorothi-
ande takes place within 1 hour, peaks at
210 3 hows and tapers off during the
subsequent 7 to 9 hours.

Triamterene and hydrochlorothiazide
capsules are well absorbed.

# has been reported that upon admin-
istration of a single oral dose to fasted
normal male volunteers, the following

mean pharmacokinetic parameters were
determined:
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where AUC(0-48). Cma, Tmax and Ae
repiesent area under the plasma con-
centration versus time plot, maxmum
plasma concentration, time to reach
Cmax and amount excreted in urine over
48 hours.

One triamterene and hydrochioroth-
iande capsule is boequivalent to a sin-
gle-entity 25 mg hydrochiorothrazide
tablet and 37.5 mg inamterene capsuie
used in the double-biind climcal trial
below. (See Clinucal Trials.)

In 3 limited study invotving 12 sub-
jects, coséministration of triamterene
and hydrochiorothiazide capsules with 3
high-fat meal resutted in: (1 an
iability of

confidence intesval = 1.06, 1.77), hydro-
chiorathiazide by about 17% (90% con-
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where AUC(0-48), Cmax, Tmax and Ae
fepresent area under the plasma con-
centration versus time piot, maumum
plasma concentration, time to reach
Cenax and amount excreted in unne over
48 hours,

One trismterene and hydrochloroth-
tande capsule is bwoequivaiert to a sin-
gle-entity 25 mg hydrochlorothiazide
tabiet and 37.5 mg triamterene capsule
used in the double-blind clinicai trial
below. (See Clinical Trials.)

In a limited study involving 12 sub-
sects, coadministration of triamterene
and capsules with 2
high-fat meal resulted in: (1} an
increase in the mean bioavailability of
triamterene by about 67% (30% confi-
dence interval = 0.99, 1.90). p-hydroxy-
triamterene sulfate by about 50% (90%
confidence interval = 1.06, 1.77), hydro-
chlorothiazide by about 17% (90% con-
tidence interval = 0.90, 1.34); (2)
increases in the peak concentrations of
triamierene and p-hydroxytriamterene.
and (3} 2 delay of up to 2 hours in the
absorption of the actrve constituents.
Clisical Trials: A placebo-controlied,
double-blind trial was conducted to
evaiuate the efficacy of triamterene and
hydrochiorothiazide capsules. This trial
demonstrated that triamterene and
hydrochlorothiazide capsules (37.5 mg
tramterene/25 mg hydrochiorothiazide)
were effective in controlting blood pres-
sure while reducing the incidence of
hydrochiorothiazide-induced hypo-
katemia. This trial involved 636 patients
with mild to moderate hypertension con-
trolied by hydrochiorothiazide 25 mg
daily and who had hypokaiemia (serum
potassium <3.5 mEg/L) secondary 1o the
ydrochiorothizzide. Patients were ran-
domly assigned to 4 weeks’ treatment
with once-daily regimens of 25 mg hy-
drochiorothiazide plus piacebo, o 25 mg
hydrochiorothiazide combuned with one
of the following doses of triamterene:
25mg, 37.5mg, 50 mg or 75 mg.

Blood

out the trial. Ail five treatment groups
had similar mean blood pressure and
serum potassium concentrations at
baseline (mean systolic biood pressure
range: 137 £ 14 mmHg to 140 =
16 mmtg: mean diastolic Dicod pressure
raage: 86 + 9 mmHg to 88 = 8 mmHg,
mean serum potassium range: 2.3 to
3.4 mEQ/L with the majority of patients
having values between 3.1 and
34 mEgA).

While all triamterene regimens re-
versed hypokalemia, at week 4 the
37.5 mg regimen proved optimal com-
pared with the other tested regimens. On
this regimen, 81% of the patients had 3
significant (p<0.05) reversat of hypo-

- katemia vs. $9% of patients on the

placebo/hydrochlorothiazide regimen
The mean serum potassium concentra-
tion on 37.5 mg tnamterene went from
3.2 £ 0.2 mEq/L at baseline 10 3.7
2 0.3 mEQ/L at week 4, a significantly
grester (p<0.05) improvement than that
achieved with piacebo/hydrochlorothi-
ande (ie., 3.2 + 0.2 mEq/L at baseline
and 3.5 2 0.4 mEQ/L at week 4). Also,
51% of patients in the 37.5 mg triamter-
ene group had an increase in sesum po-
tassium of 20.5 mEq/L at week 4 vs.
33% in the placebe group. The 37.5 mg
tniamterene/25 mg hydrochiorothiazide
regimen aiso maintained control of bood
pressure; mean supine systotic blood
pressuce 3t weeh 4 was 138 + 21 mmHg
while mean supine diastolic blood pres-
sure was 87 + 13 mmHg.
INDICATIGNS AND USAGE: This fixed
L is not indicated for

Triamterene and hydrochlorothiazide
capsules are indicated for the treatment
of hypertension or edema m patients who
develop hypokalemia on hydrochioroth-
iaide aione.

Triamterene and hydrochiorothiazide
capsules are 2iso indicated for those
patients who require a thiande diuretic
and in whom the development of
Typohalemia cannot be risked

Triamterene and hydrochlorothiazide
capsules may be used alone or 33 an

and hydrochiorothiazide capsules may
enhance the action of these agents.
dosape adiustments mav be necessarv
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Tnamtersne and hydrochiorothiazide
capsules are aiso indicated for thase
patients who requie 2 thiazde dwretic
and in whom the deveiopment of
fypokaiemia cannct be risked

Triamterene and hydrochiorathiazide
capsuiss may be used alone or as an
adjunct to ather antiypertensive drugs,
such as beta-blockers. Since tnamterene
and rydrochiorthiazide capsules may
enhance the action of thess agents,
dosage adjustments may be necessary.
Hzage In Pragmancy: The routine use of
Guretics in an otherwise heakthy woman
S inappropniate and exposes mother snd
fetus to unnecessary hazard. Diuretics
o not prevent development of tokemia of
pregnancy, and there 15 no satistactory
evidence that they are useful in the
treatment of developed tozemia.

Edema during pregnancy may arise
trom pathological causes or trom the
physiologic and mechanical conse-
Quences of pregnancy. Diuretics are indi-
cated in pregnancy when edesna is due
to pathologic causes, just as they are in
the absence of pregnancy. Dependent
edema in pregnancy resulting from re-
Striction of venous refurn by the expand-
ed uterus is properly treated through sle-
vation of the lower extremities and use of
Support hose: use of diuretics to iower
intravascular volume in this case is il-
logical and unnecessary. There is hyper-
volemia duning normai pregnancy which
is harmiul to neither the tetus nor the
mother (in the absence of cardiovascular
disease), but which is associated with
edema. inciuding genesalized edema in
the majority of pregnant women. It this
edema produces discomfort, increased
secumbency will often provide relief. In
fare instances this edema may cause ex-
treme discomort which is not relieved by
rest. In these cases a short cowsse of
diuretics may provide reket and may be

appropnate.
CONTRAINDICATIONS: Astikalisretic

herapy ané Patassism Supplomen-
tation: Triamterene and hydrochloroth-
iazide capsules should not be given to
Ppatients recetwing other potassium-spar-
ing agents such as spironolactone,
amiloride or other formulations contin-
ng triamterene. Concomitant petassi-
um-containing salt substitutes should
3ls0 not be used.

Potassium supplementation should
ot be used with tnamterene and hydro-
Chiomthiazide capsules excet in severe
cases of hypokalemia. Such concomitant
therapy can be associated with rapid
Increases in serum potassium levels. i
potassium suppiementation is used,
careful monstoring of the serum potassi-
um level is .
impaired Ronal Fuaction: Triamterene
and kydrochlorothiazide capsuies are
contraindicsted in patients with anuna,

Hyporsensitivity: Hypersensitivity to
edher drug in the preparation of 10 other
sulfonamide-derived drugs 1s a con-
traindication.

Hyperkalemia: Tnamterene and hydro-
chiorothiazide capsules should not be
used in patients with preexisting eievat-
ed serum potassium.

WARMINGS: Nyporkalomia:

Abnormal elevation of serum potas-
sium levels (greater than or equal to
5.5 mEq/liter) can occur with alt
PRaSSIUM-$paring duretic combina-
tions, including triamterene and
kalemia is more likely to occur in
patients with renal impawment and
diabetes (even without evidence of
renal impawment). and in the elderty
or severely ill. Since uncorrected
hyperkalemiz may be fatal, serum
potassium levels must be monitored |
at frequent intervals especially in;
patients first receiving
and hydrochlorotmazide capsules,
when dosages are changed or with
any iliness that may influence renat
tunction.

If typerkalema is suspected (waming
signs include parestbesias. muscuiar
wezkness, fatigue, flaccid paralysis of
the extremities, bradycardia and shock),
an electrocardigram (ECG) should be
obtained. However. it is important to
MONHOr Serumh potassium levets because
hyperkaiemia may not be associated
with ECG changes. It hyperkalem:a is
present, iiamterene and hydrocioroth-
iazide capsules should be discontnved
mmediately and a thiaznde alone should
e substituted. I the serum potassivm
exceeds 6.5 mEa/liter more vigorous
therapy is requwed. The climcal situation
dictates the procedures to be employed.
These inciude the imtravenous adminis-
tration of caicium chionde injection, $o-
dium bicarbonate injection and/or the
orai or parenteral administration of glu-
cose with & rapid-acting msuhn prepa-
ration. Cationsc exchange resins such as
sodium polystyrene sulfonate may be
orally of rectaHy sdministaved. Persistent
iyperkalemia may requsre dialys:s.

The development of hyperkaiemia
assoriated with potassium-sparing
drureties 15 accentuated in the presence
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sium levels (greater than of equal to
5.5 mEq/iter) can occur with all
| potassium-spanng diwehc combina-
tions. including triamterene and
{ hydrochierothiaznde capsises. Hyper-
aaiemis is more likely to occur in
patients with renal impairment and
disbetes {even without evidence of
rensl ). 30d i the elderly
or severely ili. Since uncorrected
{nyperkatemia may be fatal, serum
| potassium leveis must be monitored
af frequent intervats especialty in
patients first receiving triamtetene
and mmmmmmoe capsules,
when dosages are changed or with
anry iliness that may intiuence renal
function.

H hyperkaiemia 15 suspected (warmeng
s1gns include paresthesias. muscular
weakness, tatigue. faccid paralysis of
the exremities. bradycardia and shock).
an electrocardiogram (ECG) should be
obtained. However, it is important to
monitor serum potassium levels because
hyperkalemia mey not be associated
with ECG changes. It hyperkalemia is
present, tnamterene and Prydrocivoroth-
iazide capsules should be discontinved
immediately and » thiazide slone should
be . If the serum potassium
exceeds 6.5 mEg/hter more WIgOrous
therapy is fequired. The clinical situation
hctates the pracedures 1o be employed.
These include the intravenous adminis-
{ration of caicium chioride imection. S0-
dium bicarbonate injection and/or the
orai or parenteral administration of glu-
cose with 8 rapid-acting nsutin prepa-
ration. Cationsc exchange resing such 2
sodium polystyrene sulfonate may be
oralty or rectaly administered. Peruistent
typerkalernia may require dialysis.

The development of hyperkalemia
associated with potassium-spanng
diuretics is accentuated in the presence
of renal impawment (see CONTRAMDI-
CATIONS section). Patients with mild
renal functional impaiement should not
racerve this drug without frequent and
continuing monitoring of serum elec-
trotes. Cumulstive drug effects may be
observed in patients with impaired fenal
function, The renal clearances of tydro-
thiorothiazide and the pharmacologically
active metabolite of triamterene. the sul-
fate ester of hydroxytriamterene, have
been shown to be reduced and the plas-
ma tevels increased following trigmier-
ene and hydrochiorotihiazde admimstra-
tion to eiderly patients and patients with
impatred renat function

Hyperhalemia has been reported in
diabetic patients with the use of potas-
Sium-sparing agents even in the ab-
sence of apparent renal impawmert. AC-
cordingly, serum electroiytes must be
frequently monitored il tnamterene and
hydrocMorottande cagsules

diabetic petients.

Metabolic or Respiratery Acidosis:
Potassium-spanng therapy should also
be avoided tn severely ill patients in
whom respiratary o metabolic scidosis

Tydrocivor-
gihiazide capsules are employed, fre-
quent evaluations of acid/base batance
200 Serum electroiytes ave NECESSATY.
PRECAUTIONS: Impaited Napatic
Function: Triazides shoukd be sed with
caution in patients with impeired hepat-
1« function. They can precipitate hepstic
coma in patients with severe tver s
east. Potassium depietion induced by
the thiazide may be mportant 1 this
connection. Administer triamierene and

tuazide capsules Covtiously
and be slest for such early Signs of wn-
pending coma as contusion, drowsiness
and tremor: it mentai confusion mcreas-
s discontinue triamterene and hydro-
chiorathiaride capsules for 3 few days.
Mtention masst be given to other tactors
hat may precipitate hepatic coma. such
as blood in the gastromtestinal tract of
preexisting poLasswm depletion

Hypokaiemsa 1S URCom-
won with triamerent and Wydrochioroth-
iazide capsules; but, should d develop.
corrective measures should be taken
such as prassium supplementation o
increased intake of potassium-rich
foods. institute Such measures Coutous -

receiving digitahs or with 2 history of
cardiac arrhythmias. |t serious Rypo-
Xalemsa (setum potassium less than
3.0 mEq/L) is demonstrated by repeat
serum prtassim determinations, tam-
terene and capsules
should be discontrmued and potassum
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tions and trested accormgy.
Elactreiyts Imbsiancs: Electroiyte
imbatance. often encountered in Sch
conditions 23 heart tailure, renal gisease
of currhosis of the hiver, may also be
aggravated by diretics and should be
considered during tnamterene and hy-
drochiorothiazide therapy when using
mnm;mmm periods of i
patierts on a Sat-restricted dret. Serym
detarminations of electrohtes should be
pertormed, and sre particwiarly impor-
tant if the patient 1s wmdting excessively
o receiwng Heids parenteratly. Possible
flid and electraivie imbalance may be
indhcated by such wanmng signs as: dry
mouth. thirst. weakness, lethargy.
Growsaness. restiessness. muscle pain o
cramps, muscular tatigue, ypotension.
oliguria, taciycardia and gastrointest:-
nal symptoms.
Nypochisremia: Although any chioride
dehct is generatly mild and usually 6oes
not require specitic treatment except
under extraordinary circumstances (as in
fiver disase of renal disease), chionde
replacement may be required in the
treatment of metabolic atkalosis.
Dilutional hyponatremia may occor n
edematous patients in hot westher: 40-
propriate therapy is water restriction.
sather than administration of sait, ex-
Copt in rare instances when the hypona-
tremia is Kie threstening. In actusi sat
depletion. appropriate replacement is
the therapy of choice.
Renal Stomes: Triamterene has been
found i renal stones in assaciation with
the ether usual calculus components.
Trismterene and hydrochlorothiazide
capsules should be used with caution in

The normal adult range of serum potas-
sium is 3.5 o 5.0 mEq per liter with
4.5 méq often besng used for 3 refersace
point. 1t hypokalemia should develop,
Comective measuses should be taken
such as potassium supplementation of
increased dietary imtake of potassium-

fich foods.
Institute such measures cautiously
with frequent determinations of Serum
levels. Putassium levels per-
sistently sbove & mEQ per irter require
caretul observation and treatment. Ser-

tion. A fise in plasma pH may cause 3
decrease i PLasMa POLaSSIUM CONCEN-
tration and an increase in the imracellu-
\ar potassiem concentration. Discontinue
comective measures for hypokaiemia im-
medistely if laboratory deternunations
reveal an abnermal elevation of serum
potassum. Discontinue Inamterene and
jande capsules and substi-
fute 5 thiazide druretic slone ot potas-
sium levals retum to normal.
Sorum Crostisive sad BN Triamterene
and W may produce an
elevated biood urea nitrogen level, crea-
Yinine level or both. This apparently is
secondary to a reversible reduction of
glomerwlar filtration rate of 3 depletion
of intravascutar fluid volume (provenal
azotemia) rather than renat tocity: fev-
eis usuatly retum to normal when triam-
terene and capsules
are discontinued. tf azolemia iacreases,
namierene and hydrochior-
othiazide capsules. Periodic BUN of
SerUm Crestiune determvnations. shouid
be made, especially in elderly patients
and in patients with suspected or con-
firmed renal insuiticiency.
Sorum PBI: Thialide may decresse
sorum PBI levels withowt sig0 of thyroid

Parsthyrwid Fnchien: Thiazdes shouid
be discontsnued before CayINg out fests
o ud function, Caicium excre-
tien is decreased by thiazges. Path-
mmmmmﬁms
with hypeccaicemis and ‘hypophospha-
temia have been observed in 3 few pr-
lmmmmmmw.m
common complications of hyperparathy-
roidism such as bone resorption and
‘peptic viceration have not been seen.

Srag Intaractions: Asgietansia-con-

m;-mmummm-
tion in conjunction with angiotensin-
comvesting enzyme (ACE) inhibitors due
o an mcreased rish of myperkaemia.
8r3l hypogiycemic drags: Concuren
use with chiorpropamide May InCrease
the fisk of severe hyponatremia.
Noustorvidal sati-infiommastery

patients on triamterent 38 ydrociior-
oAhigzide capsvies when treated with
indomethacin, 8 nonsteraidal anti-
intlammatory agent. Caution 18
in aéministering nonstercidal anti-
infiammatory agents with triamterene
‘sad iydrachiorothiazide
Liigae: Lithewm goneralty should not be
given with diurshcs Dbecause they reduce
its rensl clesrance and mcresse the sk
of Hithiwm tesicity. Read circulars for
L betors use of such
concemitant therapy with triamierens
ond 3
Sargical considerstiont: Thiazides hove
beon shown 10 decrease arterial respon-
sivanass 10 nerepinephtine (an ehfect
attributed te less of sodwm). This
diminution is mot 1o preciude

effectivensss of the pressor agent for
therapentic use. Thiazides have also
been shown 10 increase the parshziag
ettect of nondepolaning muscie relsa-
ots surh 25 tubocurarne (an eftect



Stveness to norepinepivine (an etfect
attributed to loss of sodium). This

i 13 nat sufficient to preciede
etiactiveness of the pressor agent for
therapeutic use. Thiszides have also
been shown to increase the paralyzing
sffect of Muscle mita
013 such as tubocurarine (an effect
attributed to potassium loss); conse-
Quently caution should be observed in
patients

kademic .
Mmmmumm
action of ather antiimpertensive drugs.
Su»mmnons AND USAGE for con-
Comitant use with other antitypertensive

The effect of oral antcoaguiants may
be decreased when used concurrently
with ; dosage adjust-
ments may be .

Triamterene and drochiorothiazide
may raise the level of blood uric acid;
dosage adjustments of antigout medica-
tion may be necessavy to control yper-
uncemia and gout.

The foliowing agents given together
with triamtersne may promote serum
potassium accumulation and possiby
result in hyperkslemia because of the
potassium-sparing nature of trigmter-
ene, especially in patients with rensl
insutticiency: bloed from biood bank
{may centain up to 30 mEq of potassium
per liter of plasma or up to 65 mEq per
Uter of whole blood when stored for more
than 10 days): iow-saft mlk (may con-
:_::; up te 60 mEq of potassium per

(such as parenteral peniciiin G potassi-
UmJ; St substitutes (most cotam sub-
Stantial smounts of potassium),
Exchange resins, such as sodium poly-
Styrene sulfonate, whether agmi

Cheonic or overuse of laxatives may
reduce serum potassium levels by pro-
Moting excessive potassium loss from
the intestinal tract; isxatives may mter-
fere with the Potassium-retsining efiects
of triamtersne.

The effectiveness of methenamine
may be decreased when used concur-
rently with hydrochiorothiande because
of alkalinzation of the urine.
Orug/Laderatery Test interactions:
Triamterene snd quinidine have simvitar
fhuorescence spectra; thus, triamterene
and hydrochiorethiszide witl interfere
with the fivorescent measurement of
Quinidine.

mont of Fortimy: o

Long-
term studies have not been conducted
Combination, or with triamterane slone.
Hydrocherothiazide: Two-year feeding
studies in mice and rats, conducted
under the auspices of the National Toxi-
cology Program (NTP), trested mice and
rats with doses of iande up

600 times (in mice) and 100 times (in
Tats) the Maximum Recommended
Human Dose (MRHD) for the hydro-

ide component of triamtenene
and hydrochlorothiazide capsules at
S50 mg/day (or | mg/hg/day based on
50 kg individuals). On the basis of body-
surface orea, these doses are 56 times
(in mice) and 21 times {in rats) the
MRHD. These studies uncovered no evi-

Studies of the mutagenic
potential of the triamterene/ hydro-
Chiorathiazide combination, of of triam-
terene alone have not been performed.
Hydrochiorothiaride: Hydrochiorothiazide
was not genotoxic in Jn witro assays
using strains TA 98, TA 100, TA 1535, TA
1537 and TA 1538 of Saimonella
fyphimurium (the Ames test); in the
Chinese Hamster Ovary (CHO) test for
chromosomal aberrations; or in in wwo

chromesomes, and the Drasophils sex-
linhed recessive lethal trait gene. Pos-
itrve test results were obtained in the in
witro CHO Sister Chromatid Exchange
(clastogenicity) test, and in the mouse
Lymphoma Cell (mutagenicity) assays,
using concentrations of hydrochioroth-
isdde of 43 to 1300 meg/mL. Positive
test results were aiso obtained in the
Aspergilius nidulans nondisjunction
8553y, Using an unspecified concentra-
tion of

Impairment of Ferthity: Studies of the
effects of the triamverene/ydrochloroth -
iazide combination, or of triamterene
alone on animal reproductive function
have not been conducted



wsing concentrations of hydrechieroth-
isade of 43 to 1300 mcg/mL. Positve
test resuits were aiso sbtained in the
Aspergillus nidvians mondisjunction
2858y, using an anspecified concentra-
iydeachiorothiande.

tion of

lmpairment of Fortiity: Studes of the
effects of the triamterens/ydrochioroth-
iazide combination, of of triamterene
lone on anims reproductive function
have not been conducted.

Hydrochiorothianide: Hydrochiorethiazide
had 1o adverse effects en the fartility of
mice and rats of either sex in studies
wherein these Species were axposed, wia
their diet, to doses v' up to 100 and

{mice) and 4 (rats) on the basis of body-
weight and 9.4 (mice) and 0.8 (rats) on
the basis of body-surface area.

{azide: Animal reproduction studies to
determine the potential for fetal harm by
trismterene and hydrochlorothiazide
have not been conducted. However, a
One Generation Study in the rat appro-
Mated triamterene and wdrochioroth-
iazide capsules’ composition by using 3
1:1 ratio of triamterene to iydractioroth-
iande (30:30 mg/kg/day); there was o
ewdence of teratogenicity at those doses
which were, on 2 body-weight basis, 15
and 30 times, respectively, the MRHO,
and on the basis of body-surface area,
3.1 and 6.2 times, raspectively, the
MRHD.

Tne safe use of tnamterene and -
chiorothiazide capsules in pregnancy
has not been established since there are

in pregnant women. Trismterene and hy-
drochlorothiazide capsuies should be
used during pregnancy only if the poten-
tial benefit justifies the risk 1o the fetus.
Triamterene: Reproduction studies have
been performed wn rats at doses as high
as 20 times the MRHD on the basis of
body-weight, and 6 times the human
dose on the basis of body-surface area
without evidence of harm o the fetus
due to tiamterene.

Bocayse amimal reproduction studies
are not always predictive of human
response, tins drug should be used dur-
g pragnancy only if Clearly nesded.
Hydrachiorothiazide: Hydrochiorothiazide
was orally administered to pregnant
mice ad rats during respective peniods
of major organogenesis at doses up to
3000 and 1000 mg/kg/day. respectivedy.
At these doses, which are multiples of
the MRHO equal to 3000 tor mice and
1000 for rats, based on body-weight,
and equal to 282 for mice and 206 for
fats, based on body-surtace area, there
was no evidence of harm to the fetus.

There are. however, no adequate and
well-controiled studies in pregnant
women. Because snimal reproduction
studies are not always predictive of
human response, this drug shouid be
used during pregnancy only if clearly
needed.

Nomerstagesic Effects: Thiandes and
triamterene have been shown to cross
the placental bamier and appear i cord
biood. The use of thiszides and triamter-
ene in pregnant women requires tiat the
anticipated benefit be weighed agamst
possible hazards to the fetus. These haz-
ards include fetal or neonatal jaundice,
pancreatitis, thrombocytopenia, and
possible other adverse reactions which
have occurmed in the adult.

Norsing Methers: Thisndes and triam-
terene in combination have not been
studied in nersing mothers. Triamterene
appesrs in animal milk; this may occur
in humans. Thiazides are excreted in
human breast milk. It use of the combi-
nation drug product is deemed essential,

the pafient should stop nursing.
- Peistric

lse: Safety and effectiveness
in pediatric patients have not been
‘established.
ABVERSE REACTIONS: Adverse effects
a1e listed in decreasing order of frequen-
Cy: however, the most serious adverse
effects are ksted first regardiess of fre-
quency. The serious adverse effects as-
sociated with triamterene and hydro-
chl have commonty
occured in less thar 0.1% of patients
treated with thes product.
ln«ulsmmy nnaphylms rash,

caﬁl'mulu lmmnun. postural

Metabelic: ﬂllhﬁls meflitus, hyperkal-
emia, ypergiycemia, giycosunia, hyper-
uricemia. hypokalemia, hyponatremia,
acidosis, hypochioremia.
Gastrolatestinal: jaundice and/or liver
enzyme abnormaiities, pancreatitis, nau-
sea and vomiting, diarrhea, constipa-
tion, sbdominal pain.

Roaai: acute renst failure (one case of
imeversible renal faiure has been repont-
ed), interstitial nephritis, renal stones
composed pnmarily of thamterene, eie-
vated BUN and serum creatinine, abnor-

Musculeshalatal: muscle cramps.
Contral Norveus Systom: weakness,
fatigue, dizimess. headache, dry mouth.
Miscelianseus: impotence, sialadenitis.
Thiazides aione have been Shown to
cause the foliowing additional adverse
resctions.
Central Nervous System: paresthesias.



Muscelesheiatai: muscie cramps.
Contral Norveus Systom: weakness.
fatigue. dizaness, haadache, dry mouth
: impotence, Sialadendis.
Thiazides alone have been shown to
cause the following additional adverse

reactions:

Contral Nerveus System: paresthesias.
vertigo.

Spdthalmic: xanthopsia, transient
bhured

VISION.
Respirstary: aliergic mn:mma pul-

Nomatoiogic: aplastic anemia, sgranu-
locytosis. hemoiytic anemia.

Neonsts and infancy: thrombocytopenia
and pancreatitis - rarely, in newborns
whase mothers have received thiazides
during pregnancy.

GVERDOSAGE: Electrolyte imbalance is
the major concern {see WARNINGS sec-
tion). Symptoms reported inciuge:
polywia, nausea. vomiting, weakness,
active deep tendon refiexes. I hypoten-
$10n oceurs, it may be ireated with pres-
sor agents such as norepinephrine to
maintain blood pressure. Carefully eval-
uate the electrolyte pattern and tiuid
balance. Induce immediate evacuation
of the stomach through emests or gastric
{avage. There is no specific antidote.

Reversible acute renat failure follow-
g ingestion af 50 tablets of a product
containing a combination of 50 mg tri-
amterene and 25 mg hydrochiorathiazide
has been reported.

Although triamterene is largeiy pro-
tein-bound (appecuimately 67%), there
may be some benefit to diatysis in cases
of overdosage.

DOSAGE ARD ADMINISTRATION: The
dase of trismterene and

hydro-
Chisrothiazide capsules is ene of two
capseies given ence daily, with appro-
riste menitoring of serum potassiom
and of the ciisicat sifect. (See WARN-

INGS, Nyporkaiomia )
HOW SUPPLIED: Triamterene and
Hydrochiorothiazide Capsutes, USP are
avaiiable containing 37.5 mg triamter-
ene and 25 mg hydrochiorothiazide in
opaque olive and opaque rich yeliow
capsules marked in dlack ink with
MYLAN over 2537 on both body and cap
They are availabie as follows:

NOC 0378-2537-01

botties of 100 capsules
NOC 0378-2537-10

Dispense in a tight. light-resistant
container as defined in the USP using a
child-resistant closure.

CALTION: Federal Law prohibits drspens-
ing without prescription.

MYLAN®

Mylan Pharmacewticals inc
WMorgantown, WY 26505

REVISED FERRUARY 1395
TMHZR)
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1. CHEMISTRY REVIEW NO 2

2. ANDA 74-701

3. NAME AND ADDRESS OF APPLICANT
Mylan Pharmaceuticals, Inc.
781 Chestnut Ridge Road
P.O. Box 4310
Morgantown, WV 26504-4310

4. LEGAL BASIS FOR SUBMISSION 1listed in Orange Book

5. SUPPLEMENT (s) NA 6. PROPRIETARY NAME

7. NONPROPRIETARY NAME
Triamterene and Hydrochlorothiazide, USP

8. SUPPLEMENT (s) PROVIDE (s) FOR: NA

9. AMENDMENTS AND OTHER DATES:
June 16, 1995: Date of submission
February 16, 1996: Amendment (subject of review)
February 7, 1996: Bio correspondence

10. PHARMACOLOGICAL CATEGORY 11, Rx
diuretic and renal tuble inhibitor

12. RELATED IND/NDA/DMF(s) see #37

13. DOSAGE FORM 14. POTENCY
37.5 mg/ 25 mg in a #4 olive opaque cap /rich yellow opaque
body imprinted with "Mylan 2537 in black ink

16. RECORDS AND REPORTS NA"

17. COMMENTS
The deficiencies, response and review comments are in
italics.

18. CONCLUSIONS AND RECOMMENDATIONS : Approvable when labeling
and bio are found to be satisfactory

19. REVIEWER: DATE COMPLETED:
Dave Gill March 8, 1996

cc: ANDA 74-701
DUP Jacket
Division File

Endorsements:

: . [/ 2-7-19C
urp-623/D. Gill/Hl/</IB .
HED-c23/A. Rudnan, Ph.D. /NS NN\ LIty
x:\new\firmsam\Mylan\ltrs&rev\7470lap.d ~ /S

SN, Cuv v v

F/T by



RECORD OF TELEPHONE CONVERSATION

I called Mylan and spoke to John
O'Donnell concerning ANDA 74-701.

The Agency sent out an approval
letter to this ANDA on June 7, 1996.
It was noted that a MINOR Amendment
was submitted on April 29, 1996 was
not addressed in the approval letter.
This was an oversight on the Agency's
part. The submission included
revised insert labeling which
reflected that the product meets USP
Dissolution Test 3. I told John that
they could go ahead and use this
insert labeling though technically
the previous insert was the one that
had been approved. This change is
annual reportable and thus the new
insert can be implemented
immediately. Mr. O'Donnell expressed
a concern that BIO is not aware of
this change in the Dissolution test #
since it was recently placed into
effect by the USP (5-15-96) and asked
if I could help him with this or if
he should call Jason Gross. I
directed him to call Jason regarding
this.

DATE

June 12, 1996

ANDA NUMBER
74-701

IND NUMBER

TELECON

INITIATED BY MADE

APPLICANT/ X BY
SPONSOR TELE.
X FDA _ IN
PERSON

PRODUCT NAME
Triamterene and
HCTZ capsules USP
37.5 mg/25 mg

FIRM NAME
Mylan
Pharmaceuticals
Inc.

NAME AND TITLE OF
PERSON WITH WHOM
CONVERSATION WAS HELD

John O'Donnell
Regulatory
Affairs

TELEPHONE NUMBER
(304) 599-2595

D}\/\S'(Jn. 5{ LO\L}L&/W_ v \)ﬂ?‘] (cun 5”/-”}.’791"T
(J 7 LK}

SIGNATURE

%

'




ANDA 74-701

MAY 31 1996

Mylan Pharmaceuticals Inc.
Attention: Frank Sisto

781 Chestnut Ridge Road

P.0. BOX 4310

Morgantown WV 26504-4310
IllIIIl"lllllll"lllllllllllllll”lllll”IIIIIIIIII

Dear Sir:
Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)

of the Federal Food, Drug and Cosmetic Act for Triamterene and Hydrochlorothiazide Capsules
USP, 37.5 mg/25 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stablhty and quality

control programs:

The dissolution testing should be conducted in 900 mL of 0.1 M acetic acid containing 1%
of polysorbate 20, at 37°C using USP 23 apparatus 2 (paddle) at 100 rpm. The test product
should meet the following specifications:

Not less than bt) 4bf the labeled amount of the drug in the dosage form is dissolved
in 120 minutes for Triamterene.

Not less thanf |4} fof the labeled amount of the drug in the dosage form is dissolved
in 120 minutes for Hydrochlorothiazide.



Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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Triamterene/Hydrochlorothiazide Mylan Pharmaceutical.
37.5 mg/25 mg Capsule Morgantown, WV.

ANDA # 74-701 Submission Date:
Reviewer: Moheb H. Makary February 7, 13596

WP 747018D.296

Review Of Biocegquivalence Studv aAnd Dissolution Data

I. Objective:

The objective of this study is to compare the plasma levels of
triamterene, triamterene sulfate and hydrochlorothiazide as well
as their urinary excretion, after administration of single dose
of 75 mg/50 mg (2 x37.5 mg/25 mg Capsules) of the test
formulation (Mylan's triamterene/hydrochlorothiazide, 37.5 mg/25
mg capsule) with that of SmithKline Beecham reference product
(Dyazide? capsule 37.5 mg/25 mg) under nonfasting conditions.

The firm had previously conducted an acceptable biocequivalence
study under fasting conditions on its
Triamterene/Hydrochlorothiazide 37.5 mg/25 mg Capsule (submission
dated June 16, 1995). The firm was asked to submit a post-
prandial biocequivalence study as condition of approval (Agency's
letter dated January 31, 1996).

II. Background:

Triamterene/hydrochlorothiazide is a diuretic/antihypertensive
drug that combines natriuretic and antikaliuretic effects. It is
indicated for the treatment of hypertension or edema in patients
who develop hypokalemia on hydrochlorothiazide alone. Each
component compliements the action of the other. The
hydrochlorothiazide component blocks the reabsorption of sodium
and chloride ions, and thereby increases the quantity of sodium
traversing the distal tubule and the volume of water excreted.
The triamterene component inhibits the reabsorption of sodium in
exchange for potassium and hydrogen ions.

Triamterene is rapidly absorbed from GI tract; however, the
degree of absorption varies in different individuals. Peak plasma
concentrations of 0.05-0.28 ug/mL are achieved within 2-4 hours
following administration of 100 to 200 mg single oral dose. The
plasma half-life of triamterene is 100-150 minutes. The metabolic
and excretory fate of triamterene has not been fully determined.
The drug is reportedly metabolized to 6-p-hydroxytriamterene and
its sulfate conjugate. Triamterene is excreted in urine as
unchanged drug and metabolites. In one study in healthy males,
the urinary excretion of 6-p-hydroxytriamterene was up 3 times
that of unchanged drug. The formed hydroxytriamterene sulfate is
pharmacologically active.

Hydrochlorothiazide (HCTZ) is widely used in the treatment of



hypertension. It is rapidly absorbed from the gastrointestinal
tract with peak concentrations occurring approximately 1 to 3
hours after dosing. Elimination of HCTZ from the body occurs via
excretion of unchanged drug in the urine, with reported
elimination half-life of 3 to 9 hours. The onset of diuresis
following an acute dose of HCTZ corresponds well with plasma drug
concentration, occurring within 12 hours after administration and
is essentially complete within 12 hours of a dose.

In a limited study involving 12 subjects, coadministration of
Dyazide® (Triamterene/Hydrochlorothiazide 37.5 mg/25 mg capsule)
with a high-fat meal resulted in: 1) an increase in the mean
bicavailability of triamterene by about 67%, p-hydroxytriamterene
sulfate by about 50%, hydrochlorothiazide by about 17%; 2)
increase in the peak concentrations of triamterene and p-
hydroxytriamterene; and 3) a delay of up to 2 hours in the
absorption of the active constituents.
Triamterene/Hydrochlorothiazide combination products are
available as oral capsules (37.5 mg/25 mg strength) and oral
tablets (75mg/50mg and 37.5mg/25 mg strengths) .

III. Single Dose Post-Prandial Bioeguivalence Study #DYAZ-9519:

clirical sice:  IINING4 - Confidential Businessll
(b)4 - Confidential Business

Investigators: Ih\A - CAnfidantialll
Principal Investigator

Analytical site:

Study design: Open-label, randomized, 3-way crossover,
single-dose study under fasting and
nonfasting conditions.

Study date: Clinical phase: April 1, 1995 through April
18, 1995. Analytical phase: April 19, 1995
through May 22, 1995.

Subjects: Twenty (20) male subjects between 18 to 45
years of age were accepted for entry into the
clinical portion of the study. Eighteen (18)
subjects reported for dosing in period I. All
eighteen successfully completed the three
periods of the study. All subjects were
within +10% of desirable weight for their
height and body frame as described in the
Metropolitan Life Insurance Bulletin, 1983.
The subjects were selected on the basis of
acceptable medical histories and normal
physical examinations that showed no
clinically significant chronic disease.

2



Exclusion
criteria:

Restrictions:

Dose and treatment:
Treatment A:
(nonfasting)
Treatment B:
(nonfasting)
Treatment C:

(fasting)

Food and fluid
intake:

Blood samples:

* History of adverse reactions or allergy to
triamterene, hydrochlorothiazide, sulfa
drugs, and other thiazide diuretics.

* Presence of any clinically relevant
abnormality identified on the sScreening
physical or laboratory examinations.

* Any subject who has received an
investigational drug within four weeks prior
to entry into the study.

Subjects were instructed not to take any
medications, including aspirin and OTC
preparations from two weeks prior to the
first drug administration until after the
study. Alcohol, xanthine-or caffeine
containing beverages and food prohibited from
48 hours prior to dosing and until after
completion of the study.

All subjects completed an overnight fast.

2 X 37.5 mg/25 mg
Triamterene/Hydrochlorothiazide, capsules
(Mylan), lot #23A004N

2 x 37.5 mg/25 mg Dyazide® capsules (Smith
Kline Beecham), lot #124E50, Exp. 3/96.

2 x 37.5 mg/25 mg .
Triamterene/Hydrochlorothiazide capsules
(Mylan), lot #23A004N.

Subjects were required to fast overnight for
10 hours prior to dosing in each treatment
phase. Subjects on regimen C ingested the
capsules with 240 mL of water. Subjects on
regimen A and B ingested the capsules with
240 mL of water within 30 minutes after a
standardized high-fat breakfast (1 fried egq,
1 serving of hashed browned potatoes, 1 slice
Canadian bacon, 1 buttered English muffin, 1
slice American cheese, 8 ounces of whole milk
and 6 ounces of orange juice). Liquids were
ad libitum except within 2 hours of drug
administration.

Blood samples were collected at 0 (pre-dose),
0.25, 0.5, 0.75, 1, 1.25, 1.5, 2, 2.5, 3,
3.5, 4, 4.5, 5, 6, 8, 10, 12, 16, 24, 36, 48

3



and 72 hours. Plasma was separated and
promptly frozen for analysis of triamterene,
triamterene sulfate and hydrochlorothiazide.

Urine samples: Urine samples were collected (-1-0, 0-1, 1-2,
2-3, 3-4, 4-6, 6-8, 8-12, 12-24, 24-36, 36-48
and 48-72 hours) kut were not analyzed.

Subjects welfare: Vital signs (including blood pressure, pulse
and respiration rates) were measured hourly
for eight hours after dosing and at 10, 12,
24, 48 and 72 hours.

Washout period: One week.

Analytical Methodology

a. Plasma Triamterene and Triamterene Sulféte

(b)4 - Confidential Business




(b)4 - Confidential Business




(b)4 - Confidential Business

Statistical Analysis

Statistical analysis was performed on triamterene, triamterene
sulfate and hydrochlorothiazide data using SAS. Analysis of
variance was performed using the GLM procedure. Pharmacokinetic
parameters were evaluated for treatment, sequence and period
effects. The data analyzed by ANOVA were also performed for blood
drug concentrations at each sampling time.

IV. In Vivo Results:

Twenty (20) healthy male subjects were accepted for entry into
the clinical phase of the study. Eighteen (18) subjects reported
for dosing in period I. All eighteen successfully completed three
phases of the study. Two subjects did not report for phase I
dosing. Four adverse events were reported; two were considered
possibly drug related and two remotely drug related by the
clinician. Subject #8 complained of headache. Subject #14
complained of lightheadedness and nausea.

Three blood samples could not be drawn because the subject was
absent. This occurred for subject #10 (period I, treatment A,

36.0 hour), subject #16 (period I, treatment A, 72 hour), and
subject #3 (period II, treatment C, 72 hour).

The plasma levels and pharmacokinetic parameters for triamterene,
triamterene sulfate and hydrochlorothiazide are summarized below:



Table T

Mean Plasma Triamterene Concentrations and Pharmacokinetic
Parameters Following a Single Dosing of 75 mg/50 mg
Triamterene/Hydrochlorothiazide (2X37.5ma/25 ma Capsules) Under

Fasting and Nonfasting Conditions

{(N=18)
A B c
Time Mylan SmithKline Mylan
hr Test Product Reference Product Test Product
Lot# 23A004N Lot #124E50 Lot #23A004N
Nonfasting Nonfasting Fasting
ng/mL (SD) ng/mL (SD) ng/mL (SD)
0 0.00 0.00 “ 0.00
0.25 0.59( 1.3) 8.02 (17.3) - 27.79(43.3)
0.5 9.87( 9.2) 32.87 (44.7) = 139.01(82.7)
0.75 26.79(20.4) 49.97 (54.3) 161.70(73.5)
1 41.96(29.4) 71.59 (61.9) 156.04(75.9)
1.25 57.94(31.6) 91.27 (64.5) 124.03(51.7)
1.5 75.86(37.6) 102.46 (53.8) " 110.70(44.6)
2 100.92(42.8) 120.25 (56.1) 87.93(38.0)
2.5 111.87(50.6) 117.33 (47.6) 76.60(32.5)
3 111.90(47.6) 113.08 (42.0) 65.87(30.5)
3.5 106.15(40.0) 103.47 (41.6) 57.50(28.7)
4 105.46(44.2) 88.39 (37.5) 50.34(25.2)
4.5 83.08(35.9) 77.04 (38.2) 41.78(19.9)
5 73.87(31.8) 62.32 (26.7) 37.39(18.8) -
6 44.84(19.2) 39.06 (22.1) 22.82(11.8)
8 20.06( 9.9) 18.56 (12.5) 12.18( 6.6)
10 11.53( 6.8) - 10.32 ( 6.5) 7.54( 3.8)
12 6.35( 3.8) 5.49 ( 3.4) 5.07( 2.9)
16 2.25( 1.9) 2.45 ( 1.9) 2.69( 1.7)
24 0.42( 0.7) 0.51 ( 0.7) 1.28( 1.4)
36 0.08( 0.3) 0.00 ( 0.0) 0.44( 0.8)
48 0.18( 0.8) 0.00 ( 0.0) 0.13( 0.4)
72 0.00( 0.0) 0.00 ( 0.0) 0.19( 0.8)
Mean (CV) Mean (CV) Mean (CV) A/B
AUC(0-t)
ng.hr/mL 589.55(38.5) 603.93(44.4) 531.62(42.2) 0.98
AUCinf
ng.hr/mL 598.96(38.3) 612.34(43.9) 545.68(41.9) 0.98
Cpeak (ng/mL) 132.61(32.9) 140.51(40.2) 176.67(44.5) 0.94
Kel (1/hr) 0.237 0.223 0.165
Half (hr) 3.18 3.56 5.40
Tpeak (hr) 2.83 2.28 0.76

Plasma Triamterene:




1. The triamterene plasma levels peaked at 2 and 2 hours for the
test and the reference products, respectively, under nonfasting
conditions.

2. For Mylan test product, the means AUC(0-t), AUCinf and Cpeak
values are 2.4%, 2.2% and 5.6% lower, respectively, than those
for the reference product values under nonfasting conditions. The
ratios of the test mean to the reference mean are within the
acceptable range of 0.8-1.2 for AUC(0-t), AUCinf and Cpeak.

3. The mean AUC(0-t) of the test product was increased by 11% and
the mean Cpeak was reduced by 25%, when dosed under nonfasting
conditions compared to fasting conditions. This increase in AUC
value is in agreement with the reference product's data (PDR)
which indicated that food intake increases the mean
bioavailability of triamterene and causes a delay of up to 2
hours in the absorption of the active constituents. However, the
study data shows that food intake resulted 'in a decrease in the
Cpeak value instead of an increase. :

4. Clinical vital signs were analyzed for statistical
differences; these include systolic and diastolic blood pressure,
heart rate and respiration. There were no clinically significant
differences in the parameters evaluated.

Table ITI

Mean Plasma Triamterene Sulfate Concentrations and _
Pharmacokinetic Parameters Following a Single Dosing
of 75 ma/50 mg Triamterene/Hydrochlorothiazide (2x37.5mg/25 mg
Capsules) Under Fasting and Nonfasting Conditions

(N=18)
A B C
Time Mylan SmithKline Mylan
hr Test Product Reference Product Test Product
Lot# 23A004N Lot #124ES0 Lot #23A004N

Nonfasting Nonfasting Fasting

ng/mL (SD) ng/mL (SD) ng/mL (SD)
0 0.00 0.00 0.00
0.25 0.00 5.22 ( 13) 28.79( 47)
0.5 23.21( 20) 111.33 (159) 504.49(329)
0.75 127.61(114) 258.00 (263) 957.82(424)
1 258.76(246) 393.98 (292) 1092.35(461)
1.25 372.31(273) 532.06 (256) 1034.69(453)
1.5 524 .46 (334) 661.90 (219) 951.97(412)
2 776.99(330) 864.54 (229) 738.48(272)
2.5 874.43(293) 946.67 (259) 606.52(214)



3 $29.14(280) 907.29 (219) 488.89(176)
3.5 874.60(245) 845.88 (269) 394.25(132)
4 888.00(360) 735.75 (309) 333.97(120)
4.5 666.39(222) 605.86 (276) 257.79( 80)
5 578.99(201) 472.21 (199) 224.79( 73)
6 385.10(139) 317.36 (128) 169.93( 47)
8 159.54( 52) 139.11 ( S3) 90.70( 29)
10 84.72( 35) 71.82 ( 25) 54 .57( 21)
12 50.16( 19) 41.69 ( 17) 40.27( 19)
16 14.43( 11) 13.22 ( 11) 18.69( 14)
24 1.12( 5) 0.00 4.36( 11)
36 0.00 0.00 0.93( 4)
48 0.00 0.00 0.00
72 0.00 0.00 1.76( 7)
Mean (CV Mean (CV) Mean (Cv A/B
AUC(0-t)
ng.hr/mL 4564 (24) 4408 (23) = 3618 (29) 1.03
AUCinf
ng.hr/mL 4662 (24) 4505 (23) 3774 (28) 1.03
Cpeak (ng/mL) 1080(31) 1071 (24) 1119(42) 1.01
Kel (1/hr) 0.262 0.261 ' 0.181
Half (hr) 2.88 2.76 4.60
Tpeak (hr) 3.08 2.57 1.03

Plasma Triamterene Sulfate

1. The triamterene sulfate plasma levels peaked at 2.5 and 3
hours for the reference and test products, respectively, under
nonfasting conditions. N

2. For Mylan test product, the means AUC(0-t), AUCinf and Cpeak
values are 3.5%, 3.5% and 0.8% higher, respectively, than those
for the reference product values under nonfasting conditions. The
ratios of the test mean to the reference mean are within the
acceptable range of 0.8-1.2 for AUC(0-t), AUCinf and Cpeak.

3. The mean AUC(0-t) of the test product was increased by 26% and
the mean Cpeak was reduced by 3.5%, when dosed under nonfasting
conditions compared to fasting conditions. This increase in AUC
value is in agreement with the reference product's data (PDR)
which indicated that food intake increases the mean )
biocavailability of triamterene sulfate and causes a delay of up
to 2 hours in the absorption of the active constituents. However,
the study data shows that food intake resulted in a decrease in
the Cpeak value instead of an increase.



Table III

Mean Plasma Hydrochlorothiazide Concentrations and
Pharmacokinetic Parameters Following a Single Dosing
of 75 mg/50 mg Triamterene/Hydrochlorothiazide (2x37.5mg/25 mg
Capsules) Underx Fasting and Nonfasting Conditions

(N=18)
A B C
Time Mylan SmithKline Mylan
hr Test Product Reference Product Test Product
Lot# 23A004N Lot #124E50 Lot #23A004N
Nonfasting Nonfasting Fasting
ng/mL (SD) ng/mL (SD) ng/mL (SD)
0 0.00 0.00 L 0.00
0.25 0.00 0.75 ( 2.2) = 2.12( #6)
0.5 1.49( 2.9) 13.99 (22.9) 52.26( 36)
0.75 11.71(11.7) 37.16 (45.2) 149.80( 57)
1 30.86(25.6) 68.76 (62.1) 240.14{ 83)
1.25 52.51(34.6) 104.28 (64.7) 273.53(102)
1.5 84.23(48.9) 136.04 (61.6) 269.63( 92)
2 132.92(51.4) 186.63 (51.3) 246.39( 72)
2.5 173.99(43.8) 211.39 (46.7) 221.52( 57)
3 205.77(51.1) 220.28 (42.1) 198.51( 51)
3.5 217.53(45.4) 219.84 (37.6) 171.65( 39)
4 212.54(48.3) 206.18 (43.0) 157.76( 36)
4.5 197.88(51.3) 185.04 (39.5) 141.21( 32) -
5 185.33(50.5) 165.88 (36.7) 126.98( 32)
6 137.60(34.3) 124.92 (33.5) 89.87( 217
8 77.39(16.4) - 72.41 (18.1) 59.37( 14)
10 55.21(12.0) -~ 54.15 (13.0) 46.23( 10)
12 42.72( 9.5) 42.08 (10.3) 36.23( 10)
16 30.50( 7.2) 30.67 ( 8.7) 26.42( 7)
24 18.97( 4.9) 20.00 ( 7.5) 16.77( 5)
36 8.25( 3.2) 9.01 ( 5.8) 6.78( 4)
48 1.27( 2.9) 3.39 ( 4.9) 0.29( 1)
72 0.00 0.00 0.00
Mean (CV Mean (CV) Mean (CV) A/B
AUC(0-t) N
ng.hr/mL 1797(20) 1893 (21) 1761 (23) 0.95
AUCinf
ng.hr/mL 1927(20) 2101 (26) 1895(21) 0.92
Cpeak (ng/mL) 231(22) 241(17) 291 (32) 0.96
Kel (1/hr) 0.065 0.058 0.064
Half (hr) 10.9 14.3 11.1
Tpeak (hr) 3.44 3.03 1.75
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Plasma Hvdrochlorothiazide

1. The hydrochlorothiazide plasma levels peaked at 3 and 3.5
hours for the reference and test products, respectively, under
nonfasting conditions.

2. For Mylan test product, the means AUC(0-t), AUCinf and Cpeak
values are 5.1%, 8.3% and 4.1% lower, respectively, than those
for the reference product values under nonfasting conditions. The
ratios of the test mean to the reference mean are within the
acceptable range of 0.8-1.2 for AUC(0-t), AUCinf and Cpeak.

V. In Vitro Dissolution Testing

Method: USP 23 apparatus 2 at 100 rpm

Medium: 900 mL of 0.1 M acetic acid containing 1% of
polysorbate 20. :

Sampling Time: 0.5, 1, 1.5 and 2 hours

Number of

Capsules: 12

Test Product: Mylan's triamterene/hydrochlorothiazide 37.5mg/25
mg capsules, lot # 23A004N

Reference

product: SmithKline Beecham's Dyazide® 37.5 mg/25 mg

capsules, lot # 124ES50.

The dissolution testing results are presented in Table IV.

VI. Comments:

1. The firm's in vivo single-dose biocequivalence study #DYAZ-9519
on its triamterene/hydrochlorothiazide 37.5 mg/25 mg capsule
under fasting and nonfasting conditions is acceptable. The ratios
of the test mean to the reference mean for triamterene,
triamterene sulfate and hydrochlorothiazide were within the
acceptable range of 0.8-1.2 for AUC(0-t), AUCinf and Cpeak under
nonfasting conditions.

2. The in vitro dissolution testing submitted by the firm on its
Triamterene/Hydrochlorothiazide 37.5 mg/25 mg Capsules is
acceptable.

3. The firm had previously conducted an acceptable biocequivalence
study under fasting conditions on its
Triamterene/Hydrochlorothiazide 37.5 mg/25 mg Capsule (submission
dated June 16, 1995).

VII. Recommendations:

1. The single-dose biocequivalence study #DYAZ-9519 under fasting

11



and nonfasting conditions conducted by Mylan Pharmaceuticals
Inc., on its Triamterene/Hydrochlorothiazide 37.5 mg/25 mg
capsule, lot #23A004N, comparing it to Dyazide® 37.5 mg/25 mg
capsule, manufactured by SmithKine Beecham., has been found
acceptable by the Division of Bioequivalence. The study
demonstrates that Mylan's Triamterene/Hydrochlorothiazide
Capsule, 37.5 mg/25 mg is bicequivalent to the reference product,
Dyazide?, 37.5 mg/25 mg Capsule, manufactured by SmithKline
Beecham.

2. The dissolution testing conducted by Mylan Pharmaceuticals
Inc., on its triamterene/hydrochlorothiazide 37.5 mg/25 mg
capsule, lot #23A004N, is acceptable.

3. The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL of 0:1 M acetic acid
containing 1% of polysorbate 20, at 37°C using USP 23 apparatus

2 (paddle) at 100 rpm. The test product should meet the
following specifications:

NLT|(h\4lin 120 minutes for Hydrochlorothiazide
NLTVh\Aﬁmllzo minutes for Triamterene

4. From the biocequivalence point of view, the firm has met the
requirements of in vivo biocequivalence and in vitro dissolution
testing and the application is acceptable.

The firm should be informed of the above recommendations.

Moheb H. Makary, Ph.D.
Division of Bioequivalence
Review Branch III

RD INITIALLED RMHATRE

FT INI R : 57"“’7-/& ¢

Concur
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MMakary/5-22-96 wp 74701SD.296

cc: ANDA #74-701,original, HFD-600(Hare), EFD-630, HFD-344
(CViswanathan), HFD-658 (Mhatre, Makary), Drug File, Division
File.
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l Table IV In Vitro Dissolution Testing » ”
B e e e e ————

Drug (Generic Name): Triamterene/Hydrochlcrothiazide
Dose Strength: 37.5 mg/25 mg Capsules

ANDA No.:74-701

Firm: Mylan Pharmaceuticals Inc.

Submission Date: February 7, 1996
File Name: 74701SD.695
I. Conditions for Dissolution Testing:
usp 23 Basket: Paddle:X RPM: 100

No. Units Tested: 12 Capsules

Medium:900 mL of 0.1 M Acetic Acid containing 1% of
polysorbate 2

Specifications: NLT f the labeled amounts of triamterene

and hydrochlorothiazide are ‘dissolved in 120 minutes.
Reference Drug: Dyazide

Assay Methodologvill/|\\A _ (‘nnﬁr‘lnnhal. !

IT. Results of In Vitro Dissolution Testing: Triamterene
Sampling Test Product Reference Product
Times Lot # 23A004N Lot #124E50
(hour) Strength(mg) 237.5/25 Strength(mg) 37.5/25

Mean % Range sCV Mean % Range 5CV
0. 97.2 (b)4 1.5 100.3 .(b)4 l 4.6
1 97.7 e 102.0 \ S| 2.3

onfidentia >onfidentie

1. 98.0 Busi 1.7 102.6 'Business 2.6
2 98.3 usineéss 1.6 102.5 2.3
Hydrochlorothiazide
Sampling Test Product ‘Reference Product
Times Lot # 23A004N Lot #124E50
(hour) Strength(mg) 37.5/25 Strength(mg)37.5/25

Mean % Range ¥CV Mean % Range xCV
0.5 95.3 3.2 98.7 n 4.4
1 95.9 3.2 101.0 (b_)4' | 2.2 !
1.5 96.5 ) 3.6 | 101.5 :onfldentle_ 3.0 |
2 95.8 USINESS 2.4 101.2 IBusmessI 2.2 |
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